Introduction
Non-communicable diseases account for a growing burden on the health systems of developing countries. The effective management of these diseases typically requires a collaborative effort across the health workforce as well as continuing care for months or even years. In resource-poor areas, a "taskshifting" strategy can be beneficial, in which community or lay health workers (with oversight from primary-health-care practitioners and specialists) provide "front-line" care, instead of physicians and trained nurses. 1 There is growing evidence of the effectiveness of such task-shifting in the management of some chronic conditions, including infection with the human immunodeficiency virus (HIV) or acquired immunodeficiency syndrome (AIDS), 2,3 diabetes 4 and some mental disorders. [5] [6] [7] [8] [9] Although the strategy appears particularly attractive in the many low-income countries with inadequate numbers of physicians and trained nurses, there is considerable institutional resistance to the widespread implementation of the strategy and also concern that the quality of care will deteriorate. 10 There is a clear need for more studies comparing the health outcomes of patients attended by lay health workers with those of patients attended by physicians and trained nurses. There is also a need for more studies in which the cost-effectiveness of the task-shifting strategy is evaluated. 10 Depression and anxiety, two of the most prevalent noncommunicable disorders, are often encountered in primarycare settings. 11 Depression is predicted to become the leading cause of disability-adjusted life years by the year 2030. 12 Depressive and anxiety disorders are classified separately in the tenth revision of the International statistical classification of diseases and related health problems (ICD-10). 13 In publichealth interventions, however, they are often grouped together as "common mental disorders" because they show a high degree of comorbidity, have similar epidemiological profiles and respond to similar treatments. 11, [14] [15] [16] In several studies, collaborative stepped care led by lay health workers has been found to be successful in the primary care of depression and/or anxiety in low-or middle-income countries. [17] [18] [19] This approach encourages the most effective sharing of tasks between medical, specialist and non-medical staff. There are various "steps" or levels of treatment, with the most intensive treatments reserved for the most severe cases. Used together, the collaborative-care and stepped-care components of this strategy can maximize the efficient use of scarce resources, especially in those public health facilities where case management has previously been relatively poor. 20 In the MANAS trial, the effectiveness of this approach in the primary care of patients with depression and/or anxiety was investigated in Goa, India. The design, implementation and general effectiveness of this cluster-randomized controlled trial have been described in detail elsewhere. 18, 19, 21 Both public and private facilities were included in the trial because in India's private facilities, the quality and costs of care are both generObjective To carry out an economic evaluation of a task-shifting intervention for the treatment of depressive and anxiety disorders in primary-care settings in Goa, India. Methods Cost-utility and cost-effectiveness analyses based on generalized linear models were performed within a trial set in 24 public and private primary-care facilities. Subjects were randomly assigned to an intervention or a control arm. Eligible subjects in the intervention arm were given psycho-education, case management, interpersonal psychotherapy and/or antidepressants by lay health workers. Subjects in the control arm were treated by physicians. The use of health-care resources, the disability of each subject and degree of psychiatric morbidity, as measured by the Revised Clinical Interview Schedule, were determined at 2, 6 and 12 months. Findings Complete data, from all three follow-ups, were collected from 1243 (75.4%) and 938 (81.7%) of the subjects enrolled in the study facilities from the public and private sectors, respectively. Within the public facilities, subjects in the intervention arm showed greater improvement in all the health outcomes investigated than those in the control arm. Time costs were also significantly lower in the intervention arm than in the control arm, whereas health system costs in the two arms were similar. Within the private facilities, however, the effectiveness and costs recorded in the two arms were similar. Conclusion Within public primary-care facilities in Goa, the use of lay health workers in the care of subjects with common mental disorders was not only cost-effective but also cost-saving.
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ally higher than in public facilities. For example, private facilities offer repeated consultations with the same physician and are primarily financed with outof-pocket payments from the patients. In contrast, many patients attending a public facility may see a different physician on each visit but will not pay for any of the consultations. The present study evaluates the cost-effectiveness and cost-utility of the MANAS trial. We hoped that the additional resources needed to train, pay and supervise the lay health workers used in the "task-shifting" approach to the primary care of common mental disorders would promote recovery and reduced disability in a more cost-effective manner than more conventional care. In any particular country, the CHOICE programme of the World Health Organization (WHO) deems an intervention to be highly cost-effective if it generates an extra year of healthy life for an amount no greater than the country's per capita gross domestic product.
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Methods
Study site
The present study formed part of the MANAS trial, which has been registered with Clinicaltrials.gov (NCT00446407) and previously described in detail. 18, 19, 21 In brief, the trial was carried out in the state of Goa, in western India. Participants who met the initial eligibility criteria (e.g. aged > 17 years and spoke one of the four study languages) were screened for depression and/or anxiety by means of a pre-tested General Health Questionnaire. 23 Subjects found positive for either of these common mental disorders were invited to participate. The trial comprised two consecutive phases: an evaluation of the task-shifting intervention in 12 public centres for primary health care that were operated by the government of Goa (Phase 1), and an evaluation of the same intervention in 12 private general practitioner clinics (Phase 2). In each phase, health-care facilities were randomized to the intervention arm (i.e. collaborative and stepped care) or the control arm (i.e. enhanced usual care, described later).
Intervention arm
Subjects with depression and/or anxiety in the intervention arm received both collaborative care and stepped care. The collaborative care of each eligible subject was provided by three key health-care providers: the existing, full-time physician at the facility, a full-time lay health worker (or "health counsellor") trained to provide psychosocial interventions, and a mental health specialist who visited each study facility once or twice a month. For stepped care, the intensity of the care offered to a subject was matched with the severity of that subject's disorder, to optimize the use of scarce resources. Consenting subjects in the intervention arm were educated about their symptoms and the link between depression, anxiety and interpersonal difficulties. They were also taught strategies to reduce their symptoms (e.g. relaxation breathing exercises and scheduling activities) and provided with tailored information about the relevant social and welfare organizations. Subjects with mild depression and/or anxiety who did not respond well to such psycho-education were offered antidepressants and/or interpersonal therapy, as were subjects with moderate to severe depression and/or anxiety. The interpersonal therapy focused on the subject's relationships with other people and their coping with events such as role transitions, conflict and grief. Case management, with proactive monitoring of outcomes and adherence support, formed the backbone of the intervention.
Control arm
Eligible subjects in the control arm received "enhanced usual care". For this, the existing, primary-care physician in the facility was provided with the results of the initial screening and a treatment manual. Physicians were permitted to administer the treatments of their choice but did not have access to any additional (i.e. trial-related) human resources.
Health outcomes
The outcomes recorded for each subject 2, 6 and 12 months after recruitment were a psychiatric symptom score, presence/absence of either depression or anxiety and days of lost or reduced work. Quality-adjusted life years (QALYs) over the 12 months of follow-up were generated from disability scores.
For each subject, at enrolment and at each follow-up, a psychiatric symptom score between 0 and 49 was evaluated using the Revised Clinical Interview Schedule, which measures 14 symptom groups of common mental disorder, including depression and anxiety. Although this schedule was developed in the United Kingdom of Great Britain and Northern Ireland, 24 it has been used in several studies in India. [25] [26] [27] The PROSQY software package -a diagnostic algorithm based on the ICD-10 criteria for the diagnoses of common mental disorders 28 -was used to determine whether a subject had a common mental disorder at each follow-up.
The 12-item short-form version of WHO's Disability Assessment Schedule 29 was used to assess disability outcomes. Standardized summary scores were converted to a preference-weighted utility index, 30 which was then used to compute the additional number of QALYs generated by the intervention over the 12-month follow-up.
The answers to two questions in WHO's Disability Assessment Schedule 29 can be used to estimate the number of days in the previous month that someone was completely unable to work or able to work only part time because of a health condition. For the present study, these two numbers were summed to give the number of days in which working hours were reduced because of poor health. As decreases in psychiatric symptom scores or in the number of days of lost work would both be favourable outcomes, the reciprocals of these scores and numbers were used for the regression analyses, so that the resultant incremental cost-effectiveness ratios would be easier to interpret.
Costs
At each of the three follow-ups, subjects self-reported their health-care utilization, medication use and out-of-pocket payments on the same type of cost-ofillness inventory used in several earlier studies in India. 25, 31, 32 Two key categories of costs were estimated: health-system costs (including those related to the intervention itself, comprising the costs of inpatient and outpatient care, medications and clinical investigations) and the "time costs" for the subjects and their families (i.e. the opportunity costs of time spent travelling to, waiting for or receiving care, plus the wages from any days of work lost).
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records listed in Appendix A (available at: http://sangath.com/images/file/ MANASCEA_AppendixA.pdf). Some of the costs of the intervention were estimated by multiplying the total number of minutes a subject in the intervention arm had contact with a lay health worker by the per-minute cost of the health worker (Appendix A). All costs were calculated in Indian rupees (INR) for 2009 but are reported in United States dollars (exchange rate: INR 46.5 = US$ 1). As costs (and effects) for each subject were only followed for 1 year, no annual discounting was required.
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Analysis
Costs, scores and days-of-work data from each follow-up were summed to give totals for the full year post-recruitment. Descriptive means and standard deviations (SDs) for the cost data are presented. To assess the differences between the treatment and control groups and to allow for the skewed nature of the data on costs and outcomes, generalized linear models were used, with gamma distributions and log transformations. [34] [35] [36] Estimates were adjusted for baseline depression scores and are presented with confidence intervals (CIs). The data analyses used in earlier studies on the MANAS trial were based on cluster-level summaries 37 but there were too few clusters to use this approach in the present study. Furthermore, the approach has been deemed inappropriate for analyses of cost-effectiveness. 38 The analysis of resource use was based only on the data from subjects who were available for each of the scheduled follow-ups. 39 In terms of subject age, gender and the other variables recorded, loss to follow-up appeared to be a random process. The substitution of missing data on costs with the corresponding mean, minimum or maximum values had no impact on our main conclusions (Appendix A). Cost-effectiveness acceptability curves, 40 which show the probability that an intervention remains cost-effective at increasing monetary values, 41 were plotted. All statistical analyses were performed using version 11 of the STATA software package (StataCorp. LP, College Station, United States of America).
Results
Overall, 20 352 subjects were screened for depression and/or anxiety in the 24 study facilities. Of these, 3816 were found positive and 3434 met the criteria for eligibility; 2796 (81%) of the eligible subjects (1436 and 1360 subsequently assigned to the control and intervention arms, respectively) agreed to participate. In public facilities, 1437, 1416 and 1386 subjects were available at the first, second and last follow-ups. In private facilities, the corresponding numbers were 1054, 1013 and 981, respectively. Complete data were recorded for 1243 (75.4%) of the subjects recruited in public facilities and for 938 (81.7%) of those recruited in private facilities.
Public facilities
Costs
The descriptive means for costs are presented in Table 1 . The mean total cost of the human resources associated with the intervention was INR 93 (US$ 2; SD: 1.53) per participant, or 2% of the unadjusted total health system cost incurred in the intervention arm. Subjects in the intervention arm had contact with the lay health workers, either in person or over the telephone, on a mean of 6.9 occasions (SD: 3.80) and for a mean total of 70.8 min (SD: 54.2).
The regression-adjusted cost differences between the intervention and control arms are presented, for those with complete data, in Table 2 . Total health system costs were marginally higher in the intervention arm than in the control arm but this difference was not statistically significant. However, overall time costs for subjects and their families and total costs were significantly lower in the intervention arm than in the control arm (P < 0.001 and < 0.01, respectively).
Health outcomes
Over the 12 months of follow-up, mean psychiatric symptom scores improved by 3.84 points (95% CI: 3.29 to 4.38) more in the intervention arm than in the control arm (Table 2) . Furthermore, compared with their counterparts in the control arm, subjects in the intervention arm gained significantly more QALYs and achieved significantly more days of work (Table 2) .
Cost-effectiveness and cost-utility
Although negative incremental cost-effectiveness ratios can be difficult to interpret, 36, 42 the ratios calculated in the present study indicate that the intervention was both less costly and more effective than enhanced usual care in terms of all the health outcomes investigated. The between-arm difference in QALYs gained appeared small (0.02), partly because it only relates to a single year, but this difference represents a mean of 7.3 additional days free of depression and/or anxiety for each subject in the intervention arm. The mean health system cost per case recovered at the end of 
Sensitivity analysis
Uncertainty analyses can provide a range of conditions over which an intervention is plausibly cost-effective. 33, 43 In the public facilities, incremental cost-effectiveness ratios indicate that the intervention would be cost-saving under about half of the conditions illustrated in Fig. 1 . Although the intervention would be more effective under the other conditions, it would also be more costly. Uncertainty in the cost-effectiveness of an intervention can also be illustrated as a cost-effectiveness acceptability curve (Fig. 2) . 44 There are no accepted threshold values to indicate willingness-to-pay for improvement in depression measures such as the psychiatric symptom score, but the probability that the intervention will be cost-effective at very low threshold values of < INR 400 (US$ 8.60; i.e. less than the amount earned by an individual working for 3 days for the legal minimum wage in Goa 45 ) is very high (nearly 1.00). When the only outcome considered is the number of days of work gained, the intervention always appears to be cost-effective. When time costs are included, the intervention appears to be cost-saving, since it improves health outcomes while lowering costs.
The results of other sensitivity analyses indicated that the cost data were sensitive to the missing observations (Appendix A). However, the cost differences between the intervention and control arms were found to be consistently statistically significant, in favour of the intervention arm, under all conditions except the worst-case scenario. 
PSS Work days gained QALYs
INR, Indian rupee; PSS, psychiatric symptom score; QALY, quality-adjusted life year. a Exchange rate: 46.5 Indian rupees = US$ 1. Note: The filled circles in each of the three graphs represent 1000 bootstrapped incremental costeffectiveness ratios at 12 months, plotted on a cost-effectiveness plane. The three outcomes considered are psychiatric symptom scores, complete or partial days of work gained in the previous month and quality-adjusted life years.
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Private facilities
In the private facilities that were studied, none of the between-arm differences seen in health outcomes reached statistical significance (Appendix A). Although, per subject, mean health system costs and total costs in the intervention arm were INR 916 (US$ 20) and INR 1511 (US$ 32) lower, respectively, than the corresponding values in the control arm over the year of follow-up, the associated 95% CIs (in INR, −3426 to 1110 and −4221 to 1008; in US$, −74 to 24 and −91 to 22, respectively) both crossed zero. This is why we present the findings for public facilities only in the main body of the paper.
Discussion
Despite the additional resources required for the intervention led by lay health workers, the health system costs incurred over the 12 months of followup were similar across the two arms. In the public (but not the private) facilities investigated, time costs were lower and health outcomes were significantly better in the intervention arm than in the control arm. In the public primary-care facilities, therefore, the intervention appeared to be not only cost-effective but also cost-saving; the subjects in the intervention arm used and/or lost less cash and showed greater improvement in their mental state than the control subjects. There were no statistically significant between-arm differences in any of the health outcomes investigated in private facilities, probably because the standard of routine care in such facilities (i.e. the basic level of care experienced in the control arm) was relatively high. In these facilities, however, the care of the subjects with depression and/or anxiety was cheaper in the intervention arm than in the control arm and therefore the intervention still appeared advantageous from a cost-minimization perspective.
The use of task-shifting to reduce the barriers posed by shortages of mental health professionals is becoming increasingly common. One study has already shown it to be an effective approach. 46 The present results indicate that such task-shifting can reduce the total costs of the care of patients with depression and/or anxiety and improve health outcomes in public facilities. In such facilities the intervention was cost-effective by WHO's CHOICE programme criteria. 22 Our study adds to the little that is known about the cost-effectiveness of task-shifting interventions for noncommunicable or chronic diseases in developing countries. There is a clear need for more studies on this topic. 6 A task-shifting pharmaceutical intervention for HIV/AIDS patients in South Africa was found to be cost-effective. 47 There appears to have been only one previous investigation of the cost-effectiveness of a task-shifting intervention for the treatment of mental disorders in a developing country: in Chile, an intervention based on the stepped care of depression in women was found to increase health-system costs but provided an extra depression-free day for a small incremental cost of about US$ 1 per woman. 17 The present study has several limitations. All the data on service utilization were participant-reported and therefore subject to recall bias. A recent review of self-reported service utilization in 42 studies identified several key factors that can influence the quality and accuracy of self-reported data, such as the sample population and cognitive ability, the recall time frame, the type of utilization, questionnaire design, the mode of data collection and the use of memory aides and probes. 48 Most of these issues were addressed and mitigated in the present study, whose design was based on the Client Socio-Demographic and Service Receipt Inventory -European Version. 49 A second limitation of the present study is that no baseline data on resource use were collected, although there were no significant between-arm differences in any baseline outcome measures. A third limitation is that detailed results are only presented for the public facilities, since the results from the private facilities did not show that the intervention was more effective. The full results from the private facilities are, however, available in Appendix A and other articles. 18, 19 Finally, our use of the minimum wage as a measure of the economic value of lost time was designed to be conservative but is subject to uncertainty. For example, there are some highly skilled workers in the study population who, presumably, earn much more than the minimum wage. There are also variable ways in which households cope with illness. A more detailed microeconomic analysis of household impacts is needed to provide better estimates of the associated costs.
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ing in lay health workers for improving the care of patients with non-communicable diseases, our findings demonstrate that the additional investments needed to scale up the MANAS intervention via task-shifting to lay health workers would probably be offset by reduced overall costs. Such an intervention could also provide significant clinical and functional benefits to people with depression and/or anxiety who attend public primary-care facilities. There may be a 
Резюме
Экономическая оценка введения перераспределения обязанностей для лечения общих психических расстройств в Индии Цель Произвести экономическую оценку введения перераспределения обязанностей для лечения депрессивных и тревожных расстройств в учреждениях первичной медицинской помощи в Гоа, Индия. Методы Анализ результативности и экономической эффективности затрат на основе обобщенных линейных моделей проводился в экспериментальной группе в 24 государственных и частных учреждениях первичной медицинской помощи. Пациенты случайным образом отбирались в группу введения перераспределения обязанностей или контрольную группу. Удовлетворяющие требованиям пациенты в группе перераспределения обязанностей обучались непрофессиональными медицинскими работниками психологической самопомощи, управлению заболеванием, межличностной психотерапии и/или получали антидепрессанты. Пациенты в контрольной группе проходили лечение, назначенное врачами. Использование медицинских ресурсов, недееспособность каждого испытуемого и степень психиатрического заболевания оценивались на 2-й, 6-й, и 12-й месяцы согласно Пересмотренному плану клинического интервью. Результаты Полные данные всех трех наблюдений были собраны у 1243 (75,4%) и 938 (81,7%) пациентов, попавших на клиническое исследование из государственного и частного секторов, соответственно. В государственных учреждениях пациенты в группе перераспределения обязанностей продемонстрировали более выраженное улучшение по всем исследуемым критериям оценки состояния здоровья по сравнению с контрольной группой. Затраты времени также были значительно ниже в группе перераспределения обязанностей по сравнению с контрольной группой, в то время как медицинские затраты двух группах были одинаковы. Однако в частных учреждениях эффективность и затраты, отмеченные в двух группах, были схожими. Вывод В государственных учреждениях первичной медицинской помощи в Гоа использование непрофессиональных медицинских работников в лечении пациентов с общими психическими расстройствами было не только экономически эффективным, но и потребовало меньших затрат.
Resumen Evaluación económica de una intervención de delegación de funciones para trastornos mentales comunes en India
Objetivo Realizar una evaluación económica de una intervención de delegación de tareas para el tratamiento de trastornos depresivos y de ansiedad en entornos de atención primaria en Goa, India. Métodos Se llevaron a cabo análisis de la relación coste-utilidad y coste-eficacia basados en modelos lineales generalizados en un ensayo realizado en 24 centros de atención primaria tanto públicos como privados. De manera aleatoria, se asignó a los sujetos un brazo de intervención o otro de control. Empleados sanitarios no profesionales proporcionaron psicoeducación, tratamiento del caso, psicoterapia interpersonal y/o antidepresivos a los sujetos que reunían los requisitos necesarios en el brazo de intervención. Los sujetos en el brazo de control fueron tratados por médicos. Se determinó el uso de recursos para la atención sanitaria, la discapacidad de cada sujeto y el grado de morbilidad psiquiátrica, según lo evaluado por la versión revisada del instrumento de entrevista clínica (CIS-R), a los 2, 6 y 12 meses.
Resultados De los tres seguimientos, se recogieron los datos completos de 1243 (75,4%) y 938 (81,7%) de los sujetos inscritos, respectivamente, en los centros de estudio públicos y privados. En los centros públicos, los sujetos en el brazo de intervención mostraron una mejora superior que los del brazo de control en todos los resultados sanitarios que se investigaron. Los costes de mantenimiento también fueron notablemente inferiores en el brazo de intervención que en el de control, mientras que los costes para el sistema de salud fueron similares en los dos brazos. En los centros privados, sin embargo, la eficacia y los costes registrados fueron similares para los dos brazos. Conclusión El uso de empleados sanitarios no profesionales en los centros de atención primaria públicos en Goa para el cuidado de sujetos con trastornos metales comunes no sólo fue efectivo en relación con los costes sino que también supuso un ahorro.
